The heritable chondrodysplasias are a very heterogeneous group of syndromes, the unifying features of which are abnormal development of the bones and joints, frequently associated with short stature.1 2 The criteria for delineating the recognised osteochondrodysplasias were agreed at the 1976 Paris conference on nomenclature.3 The degree of disability and handicap is very variable but it has been estimated that as many as 6000 persons are handicapped throughout life in the United Kingdom alone (population 5-5x 107).4
The hypothesis that heritable skeletal dysplasias could sometimes be the result of abnormalities in extracellular matrix components has been supported by a combination of biochemical and, recently, genetic linkage evidence in osteogenesis imperfecta (0I).5 6 It has been shown that qualitatively different mutations at the two structural genes encoding collagen I, the major species in bone, can give rise to a wide range of 01 phenotypes.7 8 We set out to investigate whether those heritable osteochondrodysplasias in which cartilage rather than bone was primarily involved could, in an analogous way, be the result of mutations in the structural gene encoding collagen II which is the most abundant species in cartilage.
Collagen II (or type II collagen) is one of the three major fibrillar collagens found in man. All three exist in tissues as extracellular, stress resisting, cross linked polymers, the subunits of which are trimers of a chain polypeptides which form a tight hydrogen bonded triple helix. They perform a vital structural role in all tissues. Unlike the other two fibrillar collagens (collagens I and III) which are found in many different tissues, collagen II has a much more restricted distribution, being encountered only in hyaline and articular cartilage, the nucleus pulposus, and in the ocular vitreous. All three collagen II a chain polypeptides are identical and are encoded, in man, at a single locus, COL2AJ, on the long arm of chromosome 12.
In the past decade, non-systematic histopathological and biochemical studies have suggested that in the chondrodysplasias the primary defect is in cartilage synthesis with consequent abnormalities of endochondral bone. 
Results
No rearrangements of COL2AJ were detected in any patient. Segregation of COL2AI using the linkage markers described above is shown in fig 3 and summarised in table 2. Discordant segregation was seen in multiple epiphyseal dysplasia (autosomal dominant, 1.1 and autosomal recessive, 1-2 types), spondyloepiphyseal dysplasia tarda (autosomal recessive, 2-1, 4-1), pseudoachondroplasia (autosomal recessive, 6-1), trichorhinophalangeal syndrome (7.1), hypochondroplasia (9-1), COL2AJI . Fragment lengths in kilobases generated by the three restriction site dimorphisms (H, P, B) and the allele frequencies estimated from unrelated Caucasian chromosomes. The variants generated by the length polymorphism (L) were shown by PvuII digestion. The apparently mostfrequent allele, designated 1, generates a 2-5 kb fragment, while other alleles, designated 2 in any pedigree, generate shorterfragments. The number ofdistinguishable alleles in the population and theirfrequencies have not been estimated in this study. In four kindreds, spondyloepiphyseal dysplasia (congenita) (3-1), spondylometaphyseal dysplasia (5-1 and 5.2), and diastrophic dysplasia (11-1), concordant segregation was observed with weakly positive lod scores. However, these results only held if recessive inheritance were operating in these kindreds.
Discussion
We have used a crude estimate of COL2AI structural integrity so that the absence of observable gross rearrangements of the gene in CD patients should not be taken to mean that the gene does not contain the causal mutation. Gross rearrangements of collagen genes seem to be uncommon and only very rarely would a similar screen have detected mutations at the two collagen I loci in osteogenesis imperfecta, even though both fine structure and linkage data identify these genes as the mutant loci in this disorder.
Discordant segregation in well defined pedigrees is a more secure demonstration that COL2AI is not the mutant locus. In the absence of special factors, for which no evidence exists, the expected recom- 
